Chronic diseases are increasing worldwide and have become a significant burden to those affected by those diseases. Disease-specific education programs have demonstrated improved outcomes, although people do forget information quickly or memorize it incorrectly. The teach-back method was introduced in an attempt to reinforce education to patients. To date, the evidence regarding the effectiveness of health education employing the teach-back method in improved care has not yet been reviewed systematically.
Introduction

The prevalence of chronic diseases
Chronic diseases are diseases that last for a long duration and progress slowly. According to the Australian Institute of Health and Welfare, chronic diseases are related to multiple causalities and associated factors, are rarely cured completely, and are likely to lead to health complications and disability.
1 A recent World
Health Organization (WHO) report revealed that nearly 63% of deaths globally were due to chronic disease, primarily as a result of cardiovascular, cancer, diabetes and respiratory conditions. 2 This mortality is exacerbated in low-income and middle-income countries, 2 and where a high prevalence (80%) of the population over the age of 65 years has three or more chronic diseases. 3 People at a greater risk of developing chronic diseases are those who are older, obese, of low socio-economic status, or live alone. 4 Multiple chronic diseases have been demonstrated to have a considerable negative effect on peoples' quality of life. 4 
Self-management in chronic disease
Self-management approaches are designed to assist people and their families to better manage their own chronic diseases, and these programs typically focus on symptom recognition and self-monitoring, medication adherence, diet control, exercise, weight control, and reduction in smoking and alcohol consumption. 5 These programs have contributed to reductions in hospitalizations, readmission rates, 6 ,7 days in hospital, outpatient visits, health care utilization and costs. 8 Compared with standard care, selfmanagement programs benefit people in terms of knowledge acquisition, performance of self-management behaviors, self-efficacy and overall health status. 8, 9 Thus, self-management becomes a central point for chronic disease care, 8 and may improve treatment adherence 10 and quality of life; 11 and reduce heart failure hospitalizations and readmission rates, 6, 7, 10 days in hospital; outpatient visits and mortality.
A common aim of self-management interventions is to increase the active participation of people in managing their own health through improving understanding of their disease. 12 However, many individuals have difficulty understanding the information delivered by health professionals for reasons such as low health literacy, and the method and timing of information delivery. Research suggests that 40-80% of the medical information patients receive is forgotten immediately; and nearly half of the information retained is incorrect. 13 People with low literacy and low heath literacy are more likely to have a poorer understanding of their chronic disease. 14 Clinician-related barriers may include poor communication with patients, lack of time for consultation, and failure to provide information at a suitable level for patient understanding. 15 Consequently, there is a need to identify effective educational strategies suitable for people of all literacy levels to help them better understand their condition, as well as positively impact their adherence and selfmanagement.
Current adherence to self-management in chronic disease
Adherence to treatment refers to how people follow healthcare professionals' advice regarding medication and lifestyle modifications in order to maximize healthcare outcomes. The WHO suggests that individuals who have good treatment adherence have fewer complications and disabilities, better quality of life and increased life expectancy. 8 In addition, better adherence can prevent other adverse risks such as medication side-effects, toxicity from over-use of medication, or resistance to therapies. 8 However, non-adherence to treatment regimens is a common problem for those with chronic disease. 16, 17 A number of studies have reported high rates of non-adherence ranging from 15-93% depending on the type and number of chronic diseases 18 with an estimated average of 50%. 8, 18 There are several consequences of low adherence to longterm therapies, including poorer health outcomes and increased healthcare costs. 8 
The teach-back method for teaching self-management
One method of teaching an individual about their chronic disease and self-care management is called teachback. Teach-back, also known as "show me" or "closing the loop", is a method that aims to increase peoples' understanding of the disease information being communicated in a health education session by asking them to repeat back key points of the instruction. 19 The 14, 21 An initial review of the literature indicates that teach-back has been used as an educational strategy for health care professionals, 22, 23 low-income women, 24, 25 people with low health literacy, 21, 26, 27 and for those with a chronic disease. 28, 29 A number of studies have targeted the use of teach-back in chronic disease education programs to improve a person's comprehension, 20 and informed consent 30 and to reduce hospital readmission, 31,32 although the usefulness of teach-back in improving chronic disease adherence and selfmanagement has been subjected to less investigation. Moreover, the duration of health education, retention and follow-up periods in studies that have incorporated the teach-back method appears to be variable. Most studies have described the use of teach-back as a pilot intervention rather than routine practice. 24, 25, 33 Therefore, this systematic review is necessary to identify evidence on the teach-back method in improving self-management and adherence outcomes for people with chronic disease, and to determine how the teach-back method is best delivered. The methods of this review were specified in advance in a previously published protocol.
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Objectives
The objectives of this review were to identify the effectiveness of the teach-back method as a component of health education. More specifically, the objectives were to identify the effectiveness of teach-back education on disease-specific knowledge, medication and care adherence, and specific self-management skills in adult patients with chronic diseases.
Inclusion criteria
Types of participants
This review included all studies that involved adult patients (aged 18 years and over) in any healthcare setting, either as inpatients (e.g. acute care, medical and surgical wards) or those who had attended primary health care, family medical practice, general medical practice, clinics, outpatient departments, rehabilitation or community settings.
Included study participants were those with one or more chronic disease including heart failure, diabetes, cardiovascular disease, cancer, asthma, chronic obstructive pulmonary disease, chronic kidney disease, arthritis, epilepsy or a mental health condition. Studies that included seriously ill patients, and/or those with impairments in verbal communication and cognitive function were excluded.
Types of intervention(s)
Eligible studies were those which reported on the use of the teach-back method alone or in combination with other supporting educational strategies, either in routine or research intervention education programs, regardless of how long the programs were or whether or not a follow-up was conducted. The intervention could be delivered by any healthcare professional. The comparator was any health education for chronic disease that did not include the teach-back method.
Types of studies
This review considered quantitative studies including randomized controlled trials (RCTs), non-randomized controlled trials, quasi-experimental studies, case-controlled studies, cohort studies, and before and after studies that evaluated the effect of teach-back.
Types of outcomes
Selected outcomes were disease-specific knowledge, medication and care adherence, and specific selfmanagement skills. Secondary outcomes included knowledge retention, disease-specific self-efficacy, hospital readmission, hospitalization and quality of life. All outcomes were measured using patient self-report scales, nursing observation or hospital records.
Search strategy
The search strategy aimed to find both published and unpublished studies. A three-step search strategy was utilized in this review. An initial limited search of MEDLINE and CINAHL was undertaken followed by an analysis of the text words contained in the titles and abstracts to describe the articles (Appendix I). A second search using all identified keywords and index terms was undertaken across all included databases. Thirdly, the reference lists of all eligible articles were searched for additional studies. Studies published in English were considered for inclusion in this review. In order to attain the widest range of studies, no limits were set for the date of publication. The search was done in August 2013, and an alert was set up throughout databases to chase newly published articles. Initial keywords used were "teach-back", "ask-tell-ask", "show-me", "self-management", "self-care", "adherence", "compliance", "chronic disease" and "chronic illness". Keywords were combined using Boolean operators such as 'OR' and 'AND' for the search. An alert was set in each database with the search terms to track the newly published articles.
Method of the review
Two reviewers (HD, AB) independently selected titles and screened abstracts prior to retrieving full texts.
The full-texts were assessed for eligibility in respect to type of participants, study design and outcomes.
Papers selected for retrieval were assessed for methodological validity prior to inclusion in the review; using standardized critical appraisal instruments from the JBI-MAStARI (see Appendix II). The 10-item appraisal tool for RCTs and quasi-experimental studies and the nine-item tool for cohort/case-control or descriptive studies were used. Any disagreements that arose between the reviewers (HD, AB) were resolved through discussion, or with two other reviewers (JR, RC).
Data collection
Two reviewers (HD, AB) independently extracted data from included papers using an adapted version of the standardized data extraction tool from JBI-MAStARI (see Appendix III). The data extracted were participant characteristics (age, gender, diagnosis, co-morbidity), details of the interventions (teach-back and other educational component as a usual or intervention care, length of educational session, follow-up period) and outcomes measured (knowledge, adherence, disease-specific self-management skills, readmission, knowledge retention, self-efficacy, quality of life). No disagreements arose between the reviewers (HD, AB) during data extraction.
Data synthesis
No meta-analysis could be conducted due to clinical heterogeneity in the interventions, study population, duration of interventions, follow-up and measurement scales. Results of measured outcomes are reported in narrative form.
Results
Description of studies
The search of the selected databases generated 5980 citations. Manual searching of published systematic reviews and potential articles yielded 10 further articles. After removing 96 duplicate titles, articles were screened for eligibility and 5828 discussion papers, editorials or conference abstracts were removed. Sixtysix abstracts were screened for eligibility. Of these, 45 abstracts were excluded, and 21 articles retrieved in full texts. Of the 21 studies, 11 were excluded for irrelevant interventions (did not use the teach-back method) or measured outcomes (for details, see Appendix IV). Ultimately, 10 articles met the inclusion criteria involving participants with heart failure (n=4) or COPD/asthma (n = 4) or diabetes (n = 2). Of these, eight were non-randomized/randomized controlled trials, one cohort study and one before-after study. No further articles were retrieved from the reference lists of selected articles. The flowchart of the inclusion process is presented in Figure 1 . There was no disagreement between reviewers on the selection of studies. 
Methodological quality
Results of quality appraisal are presented in Table 1 . The majority of included studies had appropriate sampling, clear inclusion criteria, adequate follow-up duration, reliable outcome measurement and analysis.
All studies achieved "Yes" to at least 50% of applicable questions. All studies assessed were considered to be of sufficient methodological quality for inclusion in the review. RCT/pseudo-randomized trial 
Characteristics of included studies
Ten studies were included in this review involving a total of 1285 patients (487 males and 738 females).
Outcomes measured across the studies were categorized as disease-specific knowledge, 36 42 and primary medical practices. 43 Studies were specifically aimed at more disadvantaged people including those with mild cognitive impairment, 36 co-morbidity 36 and low health literacy. 37, 38, 40 All participants in studies were adults; the average age of participants in nine studies was 50 years and over, [36] [37] [38] [39] 41, 43, 44 whereas two studies of them specifically targeted people aged 70 years and over. 39, 44 There was little consistency among studies in relation to delivery method, duration, educational components and persons who conducted the health education programs. Only one study 43 described the teach-back method as routine care while other studies employed the teach-back method as a part of the whole study intervention. Interventions involved educational content delivered with the teach-back method in one-on-one teaching sessions and during follow-up phone calls, 36, 37, 39, 44 in addition to providing participants with selfcare tools (weighing scales, pill boxes, measuring cups) 36 43 The educational content was delivered to participants in a single session or multiple sessions, varying from minutes to hours. Follow-up varied largely between studies and data collection aimed to detect changes in short-term outcomes (knowledge, knowledge retention, performance of self-care skills) and long-term outcomes (readmission, self-care behaviors). Appendix V presents the main characteristics of selected articles.
Effects of health education using "teach-back" on adherence
Among the 10 studies selected, only one three-arm randomized controlled trial reported adherence as one of the measured outcomes. 40 One hundred and twenty-seven adults with type 2 diabetes who had low health literacy were randomized to receive routine care (control group) or three weekly educational sessions, each lasting 20 minutes, delivered via either the teach-back method or pictorial images (two intervention groups).
All participants were followed up for six weeks. There were significant improvements in both adherence to dietary (3.63 versus 5.87 and 6.15 out of maximum 9 score) and medication regimens (4.32 versus 6.73 and 7.03 out of maximum 8) in the control group, the two pictorial images group and the teach-back group. All differences in dietary and medication adherence were statistically significant (p<0.001). The control group also improved, although a much larger improvement was seen in the two intervention groups. The difference between end-point and baseline of the adherence to diet and medication in the teach-back method group was found to be larger than that in the pictorial images groups; however, the difference was not significant.
Effects of health education using "teach-back" on disease-specific knowledge and knowledge retention
Three RCTs and one before-after study involving a total of 652 participants measured heart failure 36,37 and diabetes knowledge. 40, 43 One cohort study with 276 participants measured recall of teach-back questions as the study's outcome. 44 Disease-specific knowledge was measured at varying follow-up durations, 30 days, 36 six weeks 40 and six months later while knowledge retention was assessed seven days after discharge from hospital. Studies employed previously validated questionnaires 36, 43 and self-developed instruments 37, 40 to measure disease-specific knowledge. Knowledge retention was measured by percentage of participants answering correctly at least three of the four teach-back questions regarding name of diuretic medication, alert at weight gain, avoiding high-salt foods and warning signs to call their health care provider. 44 Four studies 36, 37, 40, 43 reported significant increase in knowledge scores following the intervention. Another study found that a larger change in diabetes knowledge score was seen in groups who received the teachback method than that in those educated using pictorial images, although this difference was not significant.
Swavely et al.'s study revealed the knowledge improved significantly especially in a group with low baseline health literacy. 43 The reported knowledge retention of participants in White et al.'s study 44 appeared to decrease after 7 days post-discharge (84.4% participants answered teach-back questions correctly during hospitalization versus 77.1% answered correctly at follow-up assessment). Knowledge regarding "avoid high salt foods" and "warning signs" was seen to be reinforced during follow-up (99.5% answered correctly). This study raised a notable limitation that a large number of participants missed follow-up assessment (37.7%), which indicates the percentage of participants correctly answering retention questions might be under-or over-estimated. 44 
Effects of health education using "teach-back" on disease-specific self-care
Three studies measured self-care behavior in people with heart failure 36,37 and diabetes 43 as study outcomes. Overall, there was improved self-care in people in the intervention group compared to the control group but this was not always significant. One RCT involving 123 heart failure participants found that after 12 months, more people in the intervention group, who were provided with digital weighing scales, reported daily weight than the control group (79% versus 29%, p <0.001). 37 In another study, self-care behaviors related to diet, exercise and foot care improved among participants with diabetes following their participation in the education program (all p < 0.001). 43 Being able to control blood glucose levels was not significant (p = 0.345) but there was a trend towards improvement. Another study reported that those with heart failure with mild cognitive impairment showed improvement in self-care levels in both intervention and control groups but this change was not statistically significant. 36 In this study the effect of the intervention was assessed at 30 47 This study also found that participants who answered teach-back questions correctly after hospital discharge did not show a significant difference in readmission rates compared to those who answered incorrectly. 44 Fewer hospitalizations were also seen in the intervention participants although a significant difference to those in the control group was not detected. 36, 39, 41 These studies indicate that a reduction in readmission rates or hospitalizations might be a promising outcome for studies with the teach-back method, although further explorations are required to provide stronger evidence.
Effects of health education using "teach-back" on health-related quality of life (HRQoL)
Only one study 37 involving people with heart failure (n=123) reported HRQoL as a study outcome. There was no significant improvement in HRQoL, measured by the Minnesota Living with Heart Failure Questionnaire in either the intervention or control group after a follow-up at 12-months. After adjusting for baseline differences between the two groups, the mean difference in HRQoL was 2 points (95% CI 9, -5, p=0.59). Therefore the estimate of the interventions involving the teach-back method on improved HRQoL remained unknown.
Effects of health education using "teach-back" on disease-specific self-efficacy
Two studies 37, 43 reported self-efficacy as a study outcome. There was a significant improvement in selfefficacy scores in favor of those in the intervention groups in both studies. In one study using the eight-item self-developed self-efficacy instrument (score from 0-24), the mean difference in self-efficacy score improved by 2 points at the end of the study (95% CI 0.7, 3.1; p=0.0026). 37 Another study, measuring the outcome by the Stanford Diabetes Self-Efficacy Tool score of 1 -10, reported a significant improvement in mean self-efficacy scores from baseline and at the end of the program (6.59 versus 8.47 respectively, p< 0.001). These two studies indicate that using the teach-back method in health education was more likely to result in improved participants' self-efficacy.
Discussion
The purpose of undertaking this systematic review was to examine the effect of the teach-back method as part of an educational program or intervention for people with chronic diseases. Due to the variation in study design and differing outcomes, a narrative analysis was undertaken. The systematic review included 10 studies. The distribution and quantity of these studies suggest that the teach-back method has not been investigated widely or in a range of populations with chronic diseases. There was also variation among the 10 selected studies with respect to educational components, duration, follow-up period, educators and measured outcomes. The difference between the interventions reflects the varied ways health education with the teach-back method is delivered. The control groups also differed as some studies involved usual care or/plus either verbal instructions or written materials. Self-reported outcomes were measured using a range of validated or self-developed instruments; however, the use of different instruments, especially those developed for a particular study, negatively impacts the validity of outcomes measured.
Overall, the teach-back method showed positive effects although this was not always statistically significant.
Studies in this systematic review revealed significantly improved outcomes in disease-specific knowledge, adherence, self-efficacy and inhaler technique competence as results of the teach-back method of education. There was a positive but inconsistent improvement also seen in self-care, hospital readmission and hospitalization. There was a lack of strong evidence on the effects of the teach-back method on improving HRQoL or retention of knowledge. The teach-back method was mostly used to reinforce delivered information, particularly for disadvantaged people, older adults and those with low levels of health literacy.
Disease-specific knowledge increased significantly in four studies. People with low health literacy generally achieved greater disease-specific knowledge gains than those with high health literacy. 46 In another systematic review, educational programs for people with diabetes improved knowledge about this disease. 47, 48 Although knowledge is improved across participants receiving the education with the teachback method, knowledge retention has also been observed to decrease by time. 44 Therefore, ways to maintain knowledge need to be included in education programs.
All selected studies in this systematic review consisted of at least one self-management component, which accounted for positive change in enhancing self-care activities. Simple specific self-management tasks (e.g. daily weighing, inhaler use technique) were improved significantly when teach-back was included in the education program. Existing studies show that providing individuals with self-care tools (weighing scale, inhaler, measuring cup) is associated with achieving desired behavioral changes, 35,37,41,42 and when combined with teach-back, adherence with self-management behaviors could be further improved.
Only one study explored HRQoL (heart failure) and the outcome was not improved significantly. This finding could be due to study participants having high baseline HRQoL levels. In addition, HRQoL is a multidimensional subjective concept and the selected study in this review might be not comprehensive enough to have a significant change. Another systematic review of self-management programs for people with heart failure did find that HRQoL improved. 11 This indicates the possibility that integrating the teach-back method in self-management programs could improve the HRQoL in individuals with chronic disease.
Selected studies revealed a hypothesized but not significant reduction in readmission or hospitalization among intervention participants. White's study 44 specifically found that people who were able to correctly answer teach-back questions had no difference in hospital readmissions compared to those who could not answer questions correctly. Since the teach-back method was shown to reduce hospital readmissions in previous literature, 49,50 the lack of consistent and strong evidence in this review suggests a need for further research on the teach-back method. As readmission is closely associated with exacerbating disease symptoms, future intervention needs to include early recognition of worsening symptoms in educating selfcare to patients.
This systematic review has several limitations. Despite a comprehensive search across electronic databases, eligible studies might have been missed if the teach-back method was not described in studies.
In addition, this review included only studies published in English so additional studies written in other languages may have been missed. This fact might result in an overestimation or underestimation of the effect of programs using the teach-back method. Another limitation of this review was the majority of studies in this review had small sample sizes, and in addition, there was heterogeneity in research designs and the way outcomes were measured. Therefore, it was not possible to pool studies so the effect estimate of the teach-back method could not be evaluated.
Conclusion
This systematic review summarizes current studies using the teach-back method to deliver health education to people with chronic diseases. The teach-back method was shown to benefit various health outcomes including disease-specific knowledge, adherence, self-efficacy, inhaler technique competence. There was a positive trend towards improved self-care, reduction of hospital readmission, hospitalization or deaths. There was a lack of evidence on the effect of the teach-back method on improving HRQoL or retention of knowledge.
Implications for practice
Evidence from the systematic review supports the use of the teach-back method in educating people with chronic disease to maximize their understanding of the disease and promote knowledge, adherence, selfefficacy and self-care skills. The following are specific recommendations arising from the review (see 
Implications for research
Further studies with sufficient sample sizes and rigorous implementation are necessary to explore the effect of the teach-back method on self-care, readmission rates, health-related quality of life and knowledge retention. It is possible that more rigorous studies with longer follow-up periods may find results different from those included in this review.
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Patients were taught to use inhaler device and used a checklist to assess proficiency. However, teach-back method was not specified. The participants were randomly assigned into three groups: the control group, intervention group 1 receiving an educational handout, and intervention group 2 receiving one-on-one educational sessions from 10-15 minute, but the use of teach-back method was not specified. The intervention was a computer-based program focusing on graphics, animation, spoken audio and on-screen text. The use of teach-back was not included. Participants were those with elevated HDL ratios, and the outcomes were changes in HDL ratios after intervention. The use of teach-back method was not included. 
Measured outcomes
Correct pMDI technique score (maximum score of 8 ) over 4 visits Inclusion: patients over 18 years, currently using pressurized metered-dose inhaler (pMDI) for asthma or COPD.
Exclusion criteria: first-time pMDI users, those did not self-administer their MDI, those who used spacer.
Standard instruction group:
patients received verbal instructions (researcher read all 8 steps of pMDI technique, using illustration in leaflet as visual guide) and written information (product information leaflet)..
Extended instruction group:
patients received verbal instructions, written information and the teach-back method with physical demonstration p MDI with a placebo.
Study details: patients were required to visit community pharmacy at least 4 times. Visit 1, patients were taught use of MDI and asked to demonstrate back. In visit 2 and 3, if pMDI technique was incorrect, patient teaching were repeated until correct technique was achieved for a maximum 3 times.
Length of education: not given
Follow-up: 4 visits (one visit every 4 weeks) to community pharmacy total duration = 16 weeks Educator: two pharmacy student researchers
Location: 8 community pharmacies in Sydney
Inhaler use technique score measured at 4 visits:
At visit 1: significant improvement in inhaler technique scores for both groups, p < 0.05
Score 8±1 and 8±0 in the control and intervention groups respectively.
In the control group: increased scores were significant at visit 4 (scores were not given)
In the intervention group: increased scores was significant at visit 2,3,4 (scores were not given) 
